The aim of this study was to assess the quality of written information for patients and families about genetic testing, from a range of European countries. Written information relating to genetic testing for five conditions was gathered from genetic departments across seven European countries. Written information for each condition from each country was randomly chosen for assessment. Fourteen key issues had been identified by a number of pre-existing tools (in particular the DISCERN-Genetics tool) as being important for inclusion when developing or assessing material relating to genetic testing. Fifty pieces in total were assessed for the inclusion or omission of key issues. Although the majority of information discussed issues relating to the condition including background and effect (n ¼ 48, 96%), treatment and management (n ¼ 37, 74%) and heredity and risk (n ¼ 49, 98%), only half the information discussed where to obtain additional information and support (n ¼ 25, 50%). Less than half the information discussed what happens after the test (n ¼ 15, 30%), patient rights (n ¼ 12, 24%) and shared decision making (n ¼ 12, 24). Benefits were more likely to be included (n ¼ 41, 82%) than any risks involved (n ¼ 24, 48%). The issue discussed least frequently was the possible psychological and social effects of genetic testing (n ¼ 9, 18%). Pre-written leaflets tended to provide a more comprehensive discussion of the issues surrounding genetic testing than personal letters did and should therefore routinely be available to patients alongside personal letters. Written information should include risks and limitations of testing as well as discussion of the psychological and social aspects of genetic testing.
Introduction
It is integral to the delivery of good quality health care that patients are provided with information that is accurate, accessible and covers a spectrum of issues important to patients and families. This is especially true in an age when patients are taking greater interest than ever before in managing their health. 1 There are numerous sources of health information available for patients and the amount of literature available is growing rapidly. 2 This is especially true of the internet resources, where an average of 23% of the population go to access information about health issues. 3 There has, however, been little evaluation of the accuracy and effectiveness of much of this information 4, 5 and this could potentially lead to patients being given information that is misleading, inaccurate and biased, 6 thus hindering their ability to make informed decisions. In the context of genetics, while great progress has been made on the research front, genetic literacy among the general population is relatively low, 7 making it imperative that oral information is supported by written material during the counselling process. Used alongside verbal communication, it has been shown to improve patient's satisfaction 8, 9 and knowledge 10 of complex and sensitive issues. Written information also has a role in allaying patient anxiety 11 and improving the decision-making process necessary for giving informed consent to genetic testing. 12 Style, tone and language are also important aspects of written communication in that they can affect the way in which information is understood, and if used effectively can alleviate stress and anxiety. 13 Leaflets and other written material can therefore play an important part in supplementing and reinforcing information provided by clinicians.
A number of studies have been carried out to evaluate existing written patient information. A recent study 14 looking at patient information on newborn bloodspot screening found that the majority of leaflets supported the public health agenda by informing parents of the benefits of screening, including the significance of early detection and treatment for these conditions. Few leaflets however supported the informed choice agenda by mentioning either the limitations of screening or choice. A study assessing the readability of materials describing genetic risk for breast cancer found that images used were not sufficiently clear and there were difficulties with word comprehension, in spite of the inclusion of definitions and a glossary. 15 Another study 16 conducted in the USA, looking at educational material for patients and practitioners about genetic testing concluded that most materials did not contain basic information about the test itself, for example the purpose or accuracy of the test. Very few materials discussed both the benefits as well as risks of genetic testing. There have, however, been no studies published that address this issue from a European perspective. This paper reports the findings of a project aimed at assessing a selection of patient material used in Europe, related to genetic testing for a number of conditions for which genetic counselling may be sought. Screening tests that do not provide a definitive result were not included in the study. This research was conducted as part of the Eurogentest project 17 (www.eurogentest.org), a European Network of Excellence aimed at harmonising genetic testing services across Europe.
Methods
Owing to the number of countries in Europe, and the practical limitations of the project, it was not feasible to collect data from every European country. Seven countries were identified with an aim to achieving maximum variation in terms of geographical location, health and political systems and genetic service development. These were: the UK, Belgium, Sweden, the Netherlands, Italy, Germany and Poland. Across these seven countries information was gathered concerning genetic testing for five genetic conditions. These were hereditary breast cancer, Duchenne muscular dystrophy, tuberous sclerosis, 22q11 deletion and the connexin 26 alteration. This panel of conditions was chosen because they reflect a range of conditions in terms of inheritance pattern (autosomal dominant, autosomal recessive, X-linked, chromosomal) and age at diagnosis (newborn, childhood and adulthood). Some cause premature death while others are not lifethreatening. The panel includes very rare and more common genetic conditions and the conditions are thought to be equally prevalent across the selected states.
Data collection
Service providers were identified through a network of key informants (eg clinical geneticists, chairs of genetic societies etc) in each country. A letter was sent to each service provider in each country asking them to participate in the study. Face-to-face interviews were organised with two or three service providers in each state who responded positively to the invitation in order to gather examples of written patient information and to discuss the way in which genetic services are run. This was to provide a context for the study (an overview of the organisation of genetic services across the seven European states can be found in the Eurogentest report 18 ). Written information was also collected in a number of formats from the same service providers. Providers were asked to forward or reference any material provided to individuals seeking counselling for genetic testing for the conditions previously named. Material was collected in the following formats: personal letters written by a clinician, standard letters which are used as templates for personal letters, leaflets and booklets available directly from the genetic clinic, web-based material provided by the clinician or to which patients would be directed.
Data analysis
To assess the material gathered, current approaches that exist to write and assess material related to genetic testing were first reviewed. This was carried out through internet and bibliographic database searches (Ovid, Medline, Google) and through discussion with researchers and geneticists working in the field of patient education. Four existing approaches were identified using this method. These were:
(1) DISCERN-Genetics, a tool that guides the production and appraisal of information resources produced for the public on genetic testing. Each tool presented a number of key issues as being important when developing or assessing material relating to genetic testing. Although these key issues were derived from information for the public, and people will want personal support from genetic specialists in interpreting information about their genetic risk, it is reasonable to suppose the categories of information will be the same. Definitions of genetic testing varied slightly across the tools. While the tool in the American Journal of Medical Genetics excluded newborn screening tests in their definition of genetic testing, the DISCERN tool was developed through the appraisal of information on genetic testing and screening. None of the key issues raised by the tools however were specific to screening and hence all the issues identified were considered relevant to genetic testing in a clinical setting. Each key issue was identified, given a suitable title and tabulated. Care was taken to avoid overlap between issues. Fourteen key issues in total were identified. The key issues were chosen because they addressed themes that were considered important for inclusion in written information for all five conditions. In addition, because the key issues themselves were fairly general, each of them were considered to be of equal importance across the five conditions. For the most part, the titles used by DISCERN-Genetics were adopted. Each key issue was correlated against each tool for an agreement rating (Table 1) . Apart from two issues ('what happens after the test' and 'shared decision making'), each issue had been raised by two or more of the tools indicating a high agreement rate among the tools concerning the key issues surrounding genetic testing.
For the purposes of this study, a table of issues was created with a title of the issue and a supporting description of each issue ( Table 2) . Each description provided examples of the way in which the issue might be presented to the reader. As many statements referred to the same issue, albeit in a slightly different way, care was taken to avoid overlap. However, because each key issue had a fairly wide remit, it was also important that a variety of possible descriptions were used in order to ensure as full an explanation as possible. As the DISCERN tool was the most comprehensive of the four tools, many of the descriptions used were taken directly from this tool. However, we did identify a number of additional descriptions from other sources. This table (Table 2 ) was used to guide scoring of each piece of patient information that was assessed.
When the written patient material was collected, those items that were extremely brief were excluded from the assessment. Where possible, two pieces of written material for each condition from each country were randomly chosen. Those that were not in English were translated by a professional translation service experienced in working with health-related materials. Where we were unable to collect two pieces of material on a condition from a specific country, we assessed only one. Unfortunately, in a few cases, we were unable to collect material for a particular condition, from a particular country. This may either have been because the departments visited did not perform the particular test, or written information had not been produced about it.
Fifty pieces of information were assessed in total. Of these 50 pieces, 25 were personal letters, 23 were prewritten leaflets and two were standard letters. Each piece was assessed for the presence or absence of 14 key issues that had been identified by the four tools. A statement fitting any part of the description was counted as a presence of the key issue. In order for a piece of information to score on the issue 'benefits and risks', the piece had to present both a harm (risk or limitation of testing) and a benefit. In addition to scoring content of the written material, the use of medical terms, which may not be understood by lay readers was taken into account.
Results
The amount of information provided to patients and families varied tremendously with information ranging Assessing European information on genetic testing C Lewis et al from half an A4 side to a small booklet 50 pages long. The majority of material discussed issues relating to the condition ( Figure 1 ), including background and effect (n ¼ 48, 96%), treatment and management (n ¼ 37, 74%) heredity and risk (n ¼ 49, 98%) and the type of test (n ¼ 46, 92%). However, less than half discussed key issues such as what happens after the test (n ¼ 15, 30%), shared decision making (n ¼ 12, 24%), patient rights (n ¼ 12, 24%) and a diagnosis. 20, 21 Any other name the condition might be known as 20 
Treatment and management
How condition is treated and how well treatment works. Procedure for referral to specialists Strategies for prevention. 16 Whether there is a cure. 18 Other medical management options 16, 21 Heredity and risk (modified from the original question 'Is risk explained in simple terms?') A reason as to why the reader might be at specific risk. The risk of developing, carrying or passing on the condition. Risk of developing the condition with the faulty gene compared with the risk if one does not have the faulty gene Chance that the condition will not develop.
Why the reader might be appropriate for testing. 16 Reproductive risk. 16 Assessing European information on genetic testing C Lewis et al discussion of the benefits as well as potential risks of genetic testing (n ¼ 22, 44%). Only half discussed where to get additional information and support from (n ¼ 25, 50%). Benefits of genetic testing were more likely to be included (n ¼ 41, 82%) than any risks involved (n ¼ 24, 48%). The topic discussed least was the possible psychological and social effects of genetic testing (n ¼ 9, 18%).
Letters versus leaflets
When the content of personal letters was compared with the content of pre-written leaflets (Figure 1) , it was found that a greater number of key topics were discussed in the leaflets. In particular, pre-written leaflets tended to include more information about the accuracy of the test and information related to patient rights. Pre-written leaflets were also more likely to discuss both the benefits and risks of genetic testing. There was no discussion of the possible psychosocial effects of genetic testing in any of the personal letters assessed. Only a small number of personal letters provided information about additional support organisations and information services.
Psychological and social issues
Psychological and social issues including patient rights, shared decision making and psychosocial consequences, were more frequently discussed in information relating to hereditary breast cancer than the other four conditions. Of the four pieces that scored on every key issue, all of them related to hereditary breast cancer, and all were either in leaflet or brochure form (two were developed by genetic departments, and two were developed by patient organisations).
Benefits and risks
Of those pieces that did discuss both a benefit and a risk of genetic testing, a large number (10/22) Benefits that were frequently cited included that genetic testing could lead to a diagnosis, disease prevention or treatment. Risks and limitations that were frequently discussed were that testing could be very emotional, it may be a time-consuming process, and that not all the mutations that cause the condition are known.
Comparing written material for different conditions
The quality of written patient information varied across conditions ( Table 3 ). The frequency of discussion around 'patient rights', that is, the discussion of issues including that testing is voluntary, and that decisions should be consistent with the decision-maker's values, varied considerably across the five conditions. It was discussed in 67% of the material about hereditary breast cancer, in 17% of the material about the connexin 26 alteration and in only 8% of the information about Duchenne muscular dystrophy. When the issue was discussed, it was carried out far more overtly in certain cases than in others. For example in one booklet assessed, the issue that testing is voluntary was made very explicit:
'This is your decision to make and can be very difficult. Your genetic counsellor can talk through all the issues with you, and other people can help you to deal with the emotional issues that may arise' (UK breast cancer booklet, CancerBACUP).
In another piece, the fact that testing is voluntary was implied far more implicitly: 'The test is only offered to people, in whose family wellfounded evidence of inherited breast cancer is to be found.' (German letter about hereditary breast cancer).
Information on the more prevalent genetic conditions (ie hereditary breast cancer) was found to be of a higher quality (ie discussed a greater number of key issues) than information on the rarer conditions. On average, the 14 key issues were discussed in 81% of the material on breast cancer but in only 44% of material on the connexin 26 alteration. Some of the most notable findings were that none of the material on 22q11 deletion, connexin 26 alteration or tuberous sclerosis discussed psychosocial consequences of genetic testing and none of the material on the connexin 26 alteration discussed where to access additional support and information from (Table 3) .
Comparing material from different countries
The frequency of discussion for each of the key themes was similar across the seven countries for the majority of key themes (Table 4) . However, there were some notable differences in certain areas including test accuracy, shared decision making, benefits and risks and additional support and information.
Risk
Some interesting stylistic variations were found when assessing the material related to risk, as the following two examples show:
'It has been observed that women carrying BRCA1 mutations have increased risk of developing breast and ovarian cancer with respect to other women from The first piece, translated from Italian, explains risk in terms of the chance the condition will not develop, whereas the Polish piece discusses risk in terms of the chance the condition will develop. Furthermore, the tones within the two pieces are quite different. The Italian letter comes across as quite reassuring and friendly, whereas the language in the Polish leaflet is more scientific ('significant predisposition') and matter of fact.
The level of detail provided within the material varied tremendously, especially around issues relating to the test. Although a few pieces went into great detail about the test procedure, others merely mentioned that a blood sample would be taken, and a 'genetic examination' performed. This can be seen from the two examples below: 'In about 25% of patients the 22q11 deletion is visible when the chromosomes are looked at under the microscope. However, in about 75% of patients the deletion is submicroscopic, which means that although you cannot see the missing material under a microscope, you can prove that the piece is missing by using a special DNA test called FISH (fluorescent in situ hybridisation). If someone has a 22q11 deletion then when FISH studies are carried out rather than seeing two fluorescent signals (one on each chromosome 22q11 region) only one fluorescent signal is seen.' (22q11 leaflet, North West Thames Regional Genetics Service, UK) 'If there is a suspicion of the diagnosis (22q11 deletion) then a genetic examination is needed to confirm or exclude the diagnosis. This requires a tube of blood from the child. The genetic examination can demonstrate whether there is a micro deletion on chromosome 22.' (Dutch 22q11 booklet, Federatie van Ouderverenigingen)
Discussion
Overall, every piece of material assessed included discussion of some of the issues considered important when discussing genetic testing. Information was far more likely to discuss hard, factual information related to the condition and the test, than the more qualitative, experiencebased information related to the psychological and social implications of genetic testing and this is a concern since studies have shown that patients do require psychosocial information. 22 One reason for this may be that the acceptability and expectation of writing about psychosocial issues may vary considerably across the various cultures in the selected states. The reason that personal letters were found to be less comprehensive than pre-written leaflets is likely to stem from a number of causes. The first may be the shortage of Assessing European information on genetic testing C Lewis et al resources and time experienced by genetic services. 23 Writing personal letters is a time-consuming process and clinicians may feel constrained to write only about those issues they consider most important. They may also be sensitive to issues of confidentiality since clinical letters are often copied to other practitioners. Pre-written leaflets can be assessed by patients and professionals during the development stage to ensure they cover all the key issues. In addition, pre-written leaflets are often prepared by patient groups and are hence patient-driven. They may therefore be more likely to tackle the issues important to patients and families.
It is important to note that at some genetic clinics, patient leaflets (either developed by the clinic or by patient organisations) were provided to patients or were freely available for patients to take. In both Belgium and the Netherlands, one clinic provided us with a leaflet on 22q11 deletion and a leaflet on hereditary breast cancer. Genetic clinics in the Netherlands also have close links with the Erfocentrum organisation (who have a website providing patients with information about genetic conditions) and we were often provided with the organisation's details during the face-to-face interviews. In Germany, a brochure from a 22q11 patient organisation was enclosed within a personal letter, and details for the tuberous sclerosis association were provided in another. In the UK, one particular genetic clinic had developed numerous leaflets related to all the genetic conditions looked at, that patients could freely access. Therefore, in some cases the personal letters were provided in combination with other written materials or with referral to information on the internet. This might theoretically compensate for some of the observed shortcomings in the personal letters.
Information that related to hereditary breast cancer scored far better during the assessment than information concerning the other four conditions; in particular relating to psychosocial consequences and patient rights. There has been much research performed on the information needs of hereditary breast cancer patients owing to its high prevalence in the European population. 24 -27 As previously discussed, a number of genetic clinics were found to have developed pre-written leaflets due to the high number of people counselled about this condition. 28 In addition, a number of high-profile cancer charities across Europe are key players in developing patient information and consulting with patients during the development stages. Hence, the information they produce is likely to reflect the issues that are of concern to patients and families. Psychological and social issues were not readily discussed outside of information related to hereditary breast cancer, despite a body of research relating to the social and psychological problems experienced when receiving a diagnosis for the rarer genetic conditions. 29 -32 Testing positive as a carrier may result in feelings of guilt or anger. 33, 34 Genetic testing might also inadvertently disclose information about relatives or parentage, or cause complications when buying health and life insurance. A number of studies have also been conducted on the psychosocial effects of testing specifically for the rarer conditions that were the focus of this study. Research looking at X-linked and autosomal recessive conditions including Duchenne muscular dystrophy, found that mothers of affected children were likely to feel guilt and blame themselves for the child's condition. 35, 36 A study looking at the behaviour of children with 22q11 deletion found that there was a significant risk of psychiatric problems in childhood as well as in adolescence and early adulthood. 37 Approximately half of individuals diagnosed with tuberous sclerosis complex present with global intellectual impairment and psychiatric disorders. 38 Yet, even though much research has been carried out in this area, the fact that there was a lack of psychosocial information provided in written material concerning these conditions suggests that much of this research has not yet been translated into practice. Clinicians may believe it is outside their remit to provide information about social and psychological issues, considering that it is the responsibility of patient organisations or social services. Yet the International Society of Nurses in Genetics states that one of the roles of genetic nurses is to 'provide genetic information and psychosocial support to individuals and families'. 39 The National Coalition for Health Professional Education in Genetics states that each health-care professional should at a minimum be able to 'understand the social and psychological implications of genetic services'. 40 The UK document on genetics competences for nurses (Fit for Practice in the Genetics Era) states that the competent practitioner should 'demonstrate a knowledge and understanding of the utility and limitations of genetic testing and information, including the potential physical and/or psychosocial consequences of genetic information for individuals, family members and communities'. 41 Less than half of the material discussed both a benefit and a risk of genetic testing. Although many leaflets and letters discussed at least one potential benefit of genetic testing, information was far less forthcoming about the possible risks and limitations. Yet the benefits, limitations and risks of genetic testing are well documented. Benefits include providing certainty for patients, 42 providing information for relatives 43 and informing clinical management. Risks and limitations are cited as including mental distress, 44 inappropriate reassurance if negative 45 and the fact that interventions may not be available. 46 However, the general trend relating to patient information has always been to improve health care through early diagnosis and treatment, hence practitioners might be more inclined to present the benefits as opposed to the potential risks. There might also be a desire not to 'worry' patients through the discussion of potential risks and that informed choice is a relatively new phenomenon. 47, 48 Only half the written information assessed discussed where to obtain additional information, and how to contact support services and patient groups. This might be because additional information (such as complementary leaflets or patient information websites) may not exist in the patient's own language, or the clinician might be unaware of it. Alternatively, the clinician may feel that he or she have given the patient and family all the information and support that is necessary. In some cases, additional support services or patient organisations may not exist. This is an area that requires further exploration and investigation.
Strengths and limitations of study At the time of writing, no other study could be found that compared written information from across Europe for a range of genetic conditions. Every effort was made to ensure that language limitations were kept to a minimum by using a professional translation service with experience translating health information. Information was translated by various translators, so it is possible that the quality of the translation is not uniform.
Owing to resource limitations, only a certain amount of information gathered could be translated and assessed. We are unable to comment on the quality of information that was not translated. Any statement fitting any part of the description of the key themes was counted as a presence of that theme; therefore, the results do not indicate how complete or accurate the information actually is. Although it was unlikely items were missed, it may have also meant the assessment was over generous. We cannot determine the total content of information provided to patients by clinicians because there will be much information that is given orally, which we did not assess. However, it is important to remember that much oral information will be forgotten, 49 and patients and families cannot be expected to retain what is often complicated and upsetting information, given under stressful circumstances.
Further work
In view of the key findings from this research, unit 6 of the Eurogentest project ('Patient and Professional Education') will be working toward a number of objectives over the next 3 years.
(1) The development of a set of recommended key issues for inclusion in written patient information related to genetic testing. (2) The development of general information leaflets for patients and families. These will cover key issues related to genetics including: the basic biological function of genes, chromosomes etc; inheritance patterns and risk; information about the various types of genetic tests available and their potential benefits, limitations and risks. We will also be developing a 'Frequently Asked Questions' leaflet. This information will be developed with the help of professionals, patients and families to ensure that it is accessible, informative and discusses those issues that are important to key stakeholders. Where appropriate, existing information that has already been developed will be utilised. (3) Translation of the leaflets into a number of European languages. Leaflets will first be checked with professionals in those countries to ensure information is culturally and locally specific. (4) Dissemination of the leaflets in print and online through genetic clinics, patient groups and national societies of human genetics. (5) The research highlights that gaps exist in service provision, in particular the lack of attention paid to discussion of the psychosocial impact of genetic testing on patients and families for the rare inherited conditions. Consensus around which health or social care professional should provide this information is needed and discussion will take place on this specific issue with both patient groups and health professionals from across Europe.
Conclusion
The results of the assessment provide some interesting insights into the current quality of written patient information; in particular, it highlights those issues that are being repeatedly omitted by information providers. The key recommendations are as follows:
pre-written leaflets tend to provide a more comprehensive discussion of the issues surrounding genetic testing than personal letters do and should therefore routinely be available to patients; where pre-written leaflets are available, these should routinely be provided along with personal letters; written information should include risks and limitations of testing where these exist; written information should include discussion of the psychological and social aspects of genetic testing; those writing information leaflets should consider for inclusion each of the key themes identified and listed in Table 2 .
There has however been demand in recent years to improve the quality of written patient information. We live in an increasingly legalistic climate where clinicians are under growing pressure to ensure realistic expectations of medical procedures and treatments. Patients and families take more interest in their health care than ever before, thus there is an increasing pressure on clinicians and other information sources to provide patients with ever more detailed and informative information. With these factors in mind, we are hopefully moving toward a climate in which good quality information becomes more necessary, and more readily available.
